O co6cTBeHHbix 4>yHKii;H5ix onepaTopa IIlTypMa— JlnyBmuia 
c noTeHii,HajiaMH H3 npocTpaHCTB Co6ojieBa 



CaBHyx A. M. 

B paGoTe ireyHaeTcs: onepaTop IIlTypMa-JInyBiijijia L b npocTpaHCTBe ^[0, 7r], nopoac^eH- 
hbih ^H(p(pepeHU,HajiBHBiM BbipaaceHiieM l(y) = —y" + q(x)y h KpaeBbiMH ycjiOBHHMH ^npHXJie 
y(0) = y{n) = 0. IIoTeHUHaji q G W^ -1 ^ 71 "] npe^nojiaraeTca KOMnjieKCHosimHHbiM (3^ecB 
W 2 [0, 7r] — npocTpaHCTBo Co6ojieBa). OnepaTopbi TaKoro BH^a GbijiH onpe^ejieHbi b paGoTe 
[lj h nqnpo6Ho H3yHeHbi b paGoTax [T] [3]. B HacTHocra, Gbijio ,noKa3aHo, hto cneicrp L hh- 
cto ^HcxpeTeH h Gbijih nojiyneHBi acuMiiTOTHHecKHe cpopMyiibi ^jia coGcTBeHHbix 3HaieHHH 11 

Co6cTBeHHBIX (pyHKUHH. IIpH 3TOM B CpOpMyjiaX RJIK Co6cTBeHHBIX 3HaHeHHH 6bIJIH BbHIHCaHbl 

,n;Ba acHMnTOTHHecKHx HjieHa, a fljis coGcTBeHHbix cpyHKi^nii 6biji Hafi^eH tojibko rjiaBHbift hjigh 
acHMnTOTHKH. U,ejiB HacToameii pa6oTBi — nojiynnTB BTopofl HjieH b acuMiiTOTHKe co6ctb6hhbix 
(pyHKu,Hfl. HHTepec k Taxoro po^a ouemcaM BBi3BaH He^aBHHMH paGcxraMH H.B.Ca^oBHHiefi: jl], 
r,n,e sth pe3ynbraTbi Hcnojib3yic>TC5i b TeopeMax o paBHocxo^HMocTH. 

HaM noTpeGyioTCH HexoTopbie oGosHaueHUH h yTBepjK^eHHH, ,n;oKa3aHHbie b paGoTe (2]. Mbi 
o6o3HaHHM nepe3 u(x) — o6o6meHHyio nepBoo6pa3Hyio (pyHKi^nii q (oHa onpe^ejieHa c tohho- 

CTbK) KOHCTaHTbl), U-Jl = Hell, Ux = Illltl. 06o3HaHHM TaKJKe 

X X 

b(x,X):= u(t)sm(2X 1/2 t)dt, a(x, A) := / u(t) cos(2A 1/2 t)dt, 





X X 

B(x,\):= J u 2 (t)sm(2\ 1/2 t)dt, A(x,\):= J u 2 (t) cos(2\ 1/2 t)dt 


X X t 
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J J u{t)u{s) cos(2A 1/2 t) sin(2\ 1/2 s)dsdt, 



U(x) := J u 2 (t)dt, w(x, A) : 

00 

v(x, A) := b(x, A) + ^\- 1/2 U{x) + 2w{x, A) - ^A" 1/2 A(x, A), 



T(A) := sup ( \b{x,X)\ + \a(x,X)\+2\w(x,X)\ + -\\- 1/2 A{x, A)| ) + lAI -1 ^!!// 



1 

2 1 

a(x,n 2 ) = a 2n (x), b(x,n 2 ) = b 2n (x), 
A(x,n 2 ) = A 2n {x), B(x,n 2 ) = B 2n (x), 
w(x, n 2 ) = w 2n (x), v(x, n 2 ) = v 2n (x), 

7T 7T 

:= / u{t) sin(nt)dt, a n := / u{t) cos(nt)dt, 




— 1/2 11 „, n 2 
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7T 7T 

A n := J u 2 (t) cos(nt)dt, B„ := J u 2 {t) sin(nt)dt, 
o o 

7T t TV 

w„ := J J u(t)u(s) cos(2nt) sm(2ns)dsdt, U{n) = J u 2 (t)dt, 
oo o 

7T 7T 
1 1 1 T 1 f 

fi n '■= v(TT,n 2 ) = V2 n (n) = / u(t) sin(2nt)dt H / u 2 (t) cos(2nt)dt— 

7T 7T 7T 7 27TT2 J 



7T t TV 

/ / u(t)u(s) cos(2nt) sin(2ns)dsdt / u 2 (t)dt = 

ix J J 2ixn J 



112 1 

= b 2n + ^ — A 2n w 2 „ -- — U(ir). 

it 2irn it 2irn 

JXajiee mm 6yneM npoBo^HTb oh<3hkh b KOMnjieKCHoft A-iijiockocth BHyTpn oGjiacTefi, orpa- 
HHieHHBix napaGojiaMH 

P a = {X E C | Re A > 1, | Im VX| < a}, 

a b z-iijiockocth (z = a/A) BHyTpn nonynojioc 

U a = {z€C\ Rez>l, |Imz|<a}. 

Bcipny ^ajiee, paccMaTpHBaa cpyHKHHio z = a/A, nqnpa3yMeBaeM BBiGop ee rjiaBHoft BeTBH, 
npHHHMaiomeH nojic»KHTejibHBie 3HaieHH3 npn A > 0. 

BBe^eHHBie Btiine cpyHKHHH 6ynyT ynacTBOBaTB b acuMiiTOTiiKax penieHHH, npnneM T 2 (A) 
6yn;eT cjiy>KHTB rjir oh^hkh ocTaTKOB. OyHKHHio T(A) mojkho 3aMeHHTt 6ojiee npocTbiM Bbi- 
paaceHHeM 

Tx(A)= sup (|6(x,A)| + |a(x,A)|) + |Ar 1 / 2 ||n||l 2 , 

TaK KaK BHyTpH napaGoji P a jierxo nojiyiHTB oueHKy 

Ti(A) ^ T(A) ^ MT X (A), 

r^e M = 2v/?(l + ||u|| ia )ch(27ra). 

Ilpe^cTaBHM ocHOBHBie pe3yjibTaTBi o cneKTpe onepaTopa L. 

yTBep^K^eHHe 1. (cm. (2j TeopeMa 1.5]) Onepamop L uMeem nenycmoe pe30JibeeHmHoe mho- 
afcecmeo u cnenmp ezo ducKpemen. 

06o3Ha x iHM uepe3 u(x, A) peuieHHe ^nicpcpepeHHHajiBHoro ypaBHeHHs: — u" + qu = Xu c 
HauajibHBiMH ycjioBHHMH ui(0, A) = 0, u;W(0, A) = 1 (3^ecB a;' 1 ] = cu' — ucu — nepBaa KBa3Hnpo- 
H3BO^,Haa). 5Icho, hto Hyjin uejioft cpyHKHHH u(tt, A) coBna^aiOT c coGctbchhbimh 3HaHeHHHMH 
onepaTopa L. B cnjiy TeopeMBi cymecTBOBaHHa h e^HHCTBeHHoc™, reoMeTpHnecKaa KpaTHocTb 
Kaac^oro co6cTBeHHoro 3HaHeHHa paBHa 1 . B cjiynae BemecTBeHHoro noTeHHHajia npHcoe^HHeH- 
HBie (pyHKUHH oTcyTCTByioT, T.e. Bee co6cTBeHHBie 3HaHeHHa aBjiaioTca npocTBiMH, ho b o6meM 
cjiynae sto He Tax. 06o3HanHM nepe3 {nk}T Bee Hyjin cpyHKHHH u(n, A) 6e3 yuema Kparrmocmu 
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(T.e. fij = fik tojibko npn j — k), npnneM HyMepanino 6yn;eM Bee™ b nopa^Ke B03pa.CTa.HH3 mo- 
pyjin, a b cjiynae coBna^eHHH Mo^yjiefi — no B03pacTaHHio apryMeHTa, 3HaneHHH KOToporo bm- 
6npaioTCH H3 nojiynHTepBajia (— 7T, tt]. UenoHKoft H3 coGctbchhoh n npncoe,n,HHeHHbrx (pyHKixHH, 
OTBenaronjen co6cTBeHHOMy 3HaneHHio /i^, Ha3BiBaioT CHCTeMy (pyHKunn {y®, y\ ) . . . , y^. k ~ }, 
r^e (L - H k I)Vk = °> i L ~ ^)vi = yf 1 R^si Bcex j = 1, . . . , p k - 1. npncoe,n;HHeHHbie cpyHK- 
hhh onpe^ejieHBi Heo,zrH03HaHHo n, cjie^ya paGoTe [5] , kclhohuhcckou i^enoHKoil Ha30B6M jiio6yio 
H3 uenoneK, HMeiomnx MaKCHMajiBHyio ^jiHHy. ,H,jiHHy KaHOHHnecKon nenonKH (hhcjio pk) Ha30- 
BeM a,Ase6pauHecKou KpamHocmbm coGcTBeHHoro 3HaneHHs \ik- B HarneM cjiynae KaHOHnnecKyio 
uenonKy mojkho npe,zrbHBHTb hbho, hto mbi cennac h npo^ejiaeM. 

IlyCTb fik — HOJIb (pyHKUHH w(7T, A) KpaTHOCTH (Jfc. 3aMeTHM, HTO (pyHKHHH 

j = 1, 2, . . . , q k — 1 yn;oBjieTBop5noT ^HcpcpepeHnHajibHbiM ypaBHeHHHM l(on^) = Au;j~ + 1 \ 
npnneM u^\o,X) = 0. KpoMe Toro, u^\TC,fik) = 0, nocKOjibKy /i^ ecTb hojib KpaTHOCTH g^. 
TaKHM o6pa30M, cpyHKHnn oo^\x, /ifc), j : = 0, 1, . . . , q k — 1 o6pa3yioT n,enoHKy H3 coGcTBeHHoii h 
npncoe^HHeHHbix (pyHKunn, oTBenaroinyio coGcTBeHHOMy 3HaneHHio /i^.. Kax h jnoGaa nenoiKa 

H3 CoGcTBeHHOH H npHCOe^HHeHHBIX (pyHKHHH, 3Ta CHCTeMa JIHHeHHO He3aBHCHMa, a 3HaHHT, 

nopojK^aeT no,n;npocTpaHCTBo pa3MepHocTH Tenepb ocTaeTCH otmcthtb (cm. [6j Tji. I, n.3]), 
hto 3Ta uenonKa hbjihctch KaHOHHHecKoii , T.e. HMeeT MaKCHMajibHyio ,zyiHHy (pk = qk)- 

HaM 6yn;eT yn;o6Ho bbccth h ,n;pyryio HyMepanino co6cTBeHHbix h npHcoe^HHeHHbix (pyHKunn. 
IIo^i; cHCTeMoft coGcTBeHHBix h npHcoe^HHeHHbix (pyHKi^HH {^(x)}^^ mbi 6yn;eM Be3^e ^ajiee 



noHHMaTB cHCTeMy |J <j ^4 J^jwl (TaKHM o6pa30M, |||/n||i2 = 1) ecjin y n — co6cTBeHHaH 

k=l I k L2 J j=o 

(pyHKuiia) . Hepe3 {An}^]^ o6o3HaHHM Hyjin cpyHKuim u>(tt, A) b nopa^Ke B03pacTaHH2 Mo^yjia 
c yuemoM Kparrmocmu (Tor,n;a Ly n = X n y n ^jih jiio6oro n EN). 

IIocTpoHM Tenepb GHopToroHajibHyio cucTeMy {v n }J^ =1 k cncTeMe {y n }^Li- npeac^e Bcero 

3aMeTHM, HTO npH JIK)6oM k CHCTeMa {^jjio 1 ' r ^ e Z l( X ) = ^iiXi^k), HBJIHeTCH CHCTeMOH H3 

co6cTBeHHOH h npHcoeflHHeHHbix cpyHKi^HH ^jih onepaTopa L* = — + <7, oTBenaiomeH co6- 
CTBeHHOMy 3HaHeHHio ]Ik. rioKaaceM Tenepb, k&k c noMombio KOHenHbix jiHHeiiHbix KOM6nHa- 

oo 

hhh cncTeMbi [J {^,}jLo nocTpoHTb GnopToroHajibHyio k {y ra }i° CHCTeMy. SaMeTHM, HTO ecjin 
k=l 

(pyHKi^HH z jie>KHT b KopHeBOM no^npocTpaHCTBe onepaTopa L*, oTBenaiomeM coGcTBeHHOMy 
3HaneHHio a cpyHKHHH ?/ — b kophcbom no^npocTpaHCTBe onepaTopa L, oTBenaion];eM co6- 
CTBeHHOMy 3HaneHHio /x^, r^e k ^ /, to (pyHKi^HH y n z opToroHajibHbi. ^eficTBHTe jibho , ^jih 
co6cTBeHHbix (pyHKn,HH fi k (y,z) = (Ly,z) = (y,L*z) = fii(y,z), T.e. (y,z) = 0. Ecjih Tenepb y 
- nepBaa npncoe^HHeHHaa (pyHKi^nsi, a z — co6cTBeHHaH (pyHKi^nn , to, ynHTbiBaa, hto opTO- 
roHajibHocTb co6cTBeHHbix cpyHKi^HH yace ^oxasaHa, fik{y,z) = (Ly,z) = (y,L*z) = fi[(y,z). 
,H,ajTbHeHniee ohcbh^ho. TaKHM o6pa30M, ^ocTaTOHHO nocTpoHTb GnopToroHajibHyio cncTeMy b 
Ka^flOM KopHeBOM no^npocTpaHCTBe no oT^ejibHocTH. B cjiynae npocToro coGcTBeHHoro 3Ha- 
neHHH 3to jierKo: v n (x) = y n (x) / (y n (x) , y n (x)) . 3HaMeHaTejib 3^ecb otjihhch ot HyjiH, TaK KaK 

7T 

HHTerpnpoBaHHeM no nacTHM jierKo nojiynHTb paBeHCTBo j u 2 (x, fik)dx = u' x (tt , fik)oo' x (TT , fik) ■ 



JXjik coGcTBeHHbix 3HaneHHH KpaTHOCTH pk > 1 Mbi conijieMCH Ha pi Tji. 1, §3]: 
yTBep^K^eHHe 2. 

i + j < Pk ~ 1, 



<?fc-i 



a k +J i i + j^Pk-l, 



npuneM a p k k 1 7^ 0. 

Tor^a sjieMeHTM GjiopToroHajiBHoii cucTeMBi HMeioT BHfl 



| h Pk lA Pk , /,0„Pfe+l 

w o fc — ! , ^ — x , u fc — x , . . . , 

a k a k a k 

VPk-1 _ °k a k + °k a k "1 I" °fc Q fc 

°* ~ „P*-1 

Cjieflya pa6oTe [2] (pymajnio u(x, A) 6yn;eM HCKaTb b BHfle uj(x, A) = r(x, A) sin6 l (a;, A) . 

yTBep^K^eHHe 3. (pynnyuu 8(x, A) u r(x, A) ydoeAemeopfimm cucmeMe ypaenenuu 

/-n f 0'(ac, A) = As + A~5 M 2 (x) sin 2 0(x, A) + u(x) sin 20(x, A), 

1 ' \ r'{x, A) = -r{x, A) cos20(a;, A) + iA" 1 / 2 ^) sm28{x, A)] . 

"yTBep^K^eHHe 4. (c,m. [21 JleMMa 2.1]j Ilycmb a > — npou360Abnoe cfiuKcupoeannoe hucao, 
P a — o6jiacmb, ozpanuuennasi napa6oAOU |Im\/A| < a. Tozda cyu^ecmeyem hucao fi (3aeucn- 
mee moAbKo om aiynnyuu u u a) manoe, umo npu ak>6ux A G P a , Re A > fi, nepeoe ypaenenue 
cucmeMu (CQ) uMeem eduncmeennoe peuienue 8(x, A), onpedeAennoe npu ecex ^ x ^ 7r u ydo- 
eAemeopfimu^ee nanaAbnoMy ycAoeuw 0(0, A) = 0. 9mo peuienue donycnaem npedcmaeAenue 

(2) 0(x, A) = X 1/2 x + b(x, A) + ^\- 1/2 U(x) + 2 w(x, A) - iA- 1/2 A(x, A) + p(x, A), 
20e 

|p(z,A)l s$ MT 2 (A), A G P A , ReA>p, 
npuneM eu6op nocmonnnou M 3aeucum om u u a, no ne 3aeucum om x, A. 

yTBep^K^emie 5. (cm. [21 JleMMa 2.2\) Ilycmb a > — npou360Abnoe qiuncupoeannoe hucao, 
a P a — o6Aacmb, ozpanunennafi napa6oAou | Im\/A| < ot. Ilycmb 8(x,X) — peuienue nepeozo 
ypaenenufi cucmeMu (JT|) c nanaAbnuM ycjioeueM 0(0, A) = 0. Tozda peuienue r(x,X) emopozo 
ypaenenuR cucmeMu (CQ) c nanaAbnuM ycAoeueM r(0, A) = 1 donycnaem npedcmaeAenue 

(3) r(x, A) = 1 - a(x, A) - ^\- 1/2 B(x, A) + p{x, A) A G P Q , Re A > fi, 
zde 

\p(x,X)\^MT 2 (X). 
3decb fi u M — HucAa, 3aeucHui,ee moAuno om a u u(x). 



Ilpe^cTaBHM ocHOBHtie pe3yjiBTaTbi o cneKTpe onepaTopa L. 

yTBep^K^eHHe 6. (cm. [21 TeopeMa 3.1]) Ilycmb {X n }T ~ co6cmeennue 3naHenuH onepamopa 
L, 3anyMepoeannue e nopfidne 603pacmanuH ModyAfi c yuemoM aAzeBpauuecKou npamnocmu. 
Tozda 

(4) A^ 2 = n + fi n + Pn , zde \p n \ ^ MT 2 (A n ), 

npuneM eu6op nocmosmnou M 3aeucum om u, no ne 3aeucum om n. 
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yTBep^K^eHHe 7. (cm. [21 JleMMa 2.3] Ilycmb Heczymamv^aHCH nocAedoeame/ibHocmb kom- 
njiencHux hucca {z n } Aeotcum e noAoce \ lmz\ < a, ede a > — npou360At>Hoe hucao. Ilycmb 
onepamop T x : L2[0,7r] — > I2 onpedeAen paeencmeoM 

X 

TJ = {cj~ !, ede c n = J f{t)e^ l dt. 



Tosda \\T X \\ M Bar HCKomopou nocmoHHHou M, 3aeucHm,eu om nocAedoeameAbnocmu {z n }, 
ho ne 3aeucfim ) eu om x G [0, 7r]. 

TaKHM o6pa30M, corjiacHo yTBepjK^eHHJiM 5 — 7, co6cTBeHHt>ie sHaneHiisi onepaTopa 
L no^HHHeHbi acHMnTOTHKe 

(5) A n /2 = n + fi n + p n , me {p n }f e h. 

ITepefl^eM k pe3yjit>TaTaM o cncTeMe co6cTBeHHt>ix h npHcoe^HHeHHbix (pymajHft. 

TeopeMa 1. Hanunafi c Henomoposo HOMepa ece co6cmeeHHue 3HaueHUfi odnoKpamnu, a nop- 
MupoeaHHue co6cmeeHHue (fjyHKyuu uMcmm eud 

2/n(#) = 71 — 7 — = A/ — sm(nx) I 1 H — / (7r — t)uji(tj cos(2nt)dt+ 



UJ(X, X n )\\ V 7T I 7T 

2 — y (tt - t){u 2 n (t) - «f (*)) sin(2nt)rft - ^ u(i) cos(2nt)dt - ^- J u 2 {t) sm(2nt)dt J + 







(6) +-\/— x cos(nx) [ / u{t) sin(2nt)dt H / u 2 (t) cos(2nt)dt 

V 7T I TT J 27m J 

\ 

7T t TT \ 

/ / u(t)u(s) cos(2nt) sm(2ns)dsdt / u 2 (t)dt + 

it J J 2ixn J 

00 



/ X X X 

+ y ^ cos(nx) j J u(t) sin(2nt)dt + ^- J u 2 {t)dt - ^- J u 2 {t) cos(2nt)dt+ 
V 

X t 

+2 / / u(t)u(s) cos(2ni) sia(2ns)dsdt I +p n (x), gde {||p n (20l|c , [o 1 7r]}i £ 
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Coomeemcmeymv^ue (fjyHKyuu 6uopmosoHaJibHou cucmeMU uMewm eud 



IT 

2 . , , / I 



v n (x) = \l — sin(nx) I 1 H — J (tt — t)(un(t) + 2iux(t)) cos(2nt)dt — J u(t) cos(2nt)dt+ 

\ o o 

TT X \ 

— [(ti - t)(ul(t) - u 2 M) + Uu n (t)ux(t)) $va(2nt)dt / w 2 (t) sin(2nt)dt I + 

27m 7 2n J \ 



+ \ — x cos(nx) ( / w(t) sin(2nt)(it + - — / u 2 (t) cos(2nt)dt- 

V 7T I 7T y 27m y 

\ 

7T t 

2 f f 1 , _ 2 , 



(7) / / u(t)u(s) cos(2nt) sin(2ns)dsdt - - — / W(t)dt + 

7i I I 27m 





X t 



+ ^~^-cos(nx) | J u(t) sm(2nt)dt + J u 2 (t)dt + 2 J J u(t)u(s) cos(2nt) sin(2ns)dsdt— 



o o oo 

a; 

•2/ 



1 

2ra 



m (t) cos(2nt)dt + p n (x), zde {||/o n (a;)||c[o,ir]}i c G h- 



JJ,oKa3ameAbcmeo. J\jik yn;o6cTBa 6yn;eM o6o3HaHaTb Hepe3 p(x, A) jiio6yio c^yHKUHio, yn;oBjie- 
TBopjiiomyio oueHKe sup \p(x, A)| < MT 2 (A), r^e M He ssbhcht ot A, a A — >• oo BHyTpn 

xe{0,ir] 

HeKOTopofl nojiynojiocBi U a . Byn;eM o6o3HaHaTB nepe3 p n jiio6yio nocjie^oBaTejiBHocTB H3 npo 
CTpaHCTBa h, a nepe3 p n (x) — jrio6yio cpyHKuiiio , ^jia KOTopoit {||pn(^)||c[o,vr]} 1 G h- Tor,n;a b 
CHjiy yTBepjK/j,eHHH 2-4, fljia jiio6oro A G IIq, HMeeM 

(8) co(x, A) = sin(A 1/2 x) (\ - a(x, A) - ^A~ 1/2 5(x, A)^ + cos(\ 1/2 x)v(x, A) + p(x, A). 

^ajiee, corjiacHo ([5]), A n ^ 2 = + Pn, 

sin (X /2 = sin«) + // n £ cos«) + p n (0, cos(Ay 2 = cos«) - sin«) + p n (g). 
Tor^a 



A n ) = J u(t) sin(2X 1 J 2 t)dt = b 2n (x) + /i„a 2 „(x) = b 2n (x) + p n (x); 
' o 

x 

a(x, A„) = / u(t) cos(2\ l J 2 t)dt = a 2n (x) - fi n b2n(x) = a 2n (x) + p n (x); 



o 



X 

^\- 1/2 J u 2 {t) sixi{2\]l 2 t)dt = ^B 2n {x) + 



Pn{X) 





x 



^\- 1/2 I u 2 {t) cos(2\ 1 n /2 t)dt = ^2n(x) + p n {x); 





X t 



w(x, X 



n) = J J u{t)u{s) sin(2Ay 2 s) cos{2\ l J 2 t)dsdt = w 2n (x) + p n (x) 







IIo^i;CTaBJI5I5I 3TH pa3JIOJKeHH3 B ([8]), nojiyHHM 

u(x, \ n ) = sin(nx) ^1 - a 2n (x) - ^ B 2n(x)^j + 

( b 2n A 2n 2w 2n U(n)\ 

+ x cosinx) h + 

\ 7r Inn 7r Zirn J 

+ cos(nx) (b2n{x) + + 2w 2n (x) - — T^^l + Pn(x)- 

OcTaeTca HopMHpoBaTb sth co6cTBeHHBie (pyHKi^HH. JXjis 9Toro bbihhcjihm \\uj(x, A n )||: 

7T 7T 7T 

cu(x, X n )cu(x, X n )dx = y sin 2 nxdx — 2 Re / sin 2 (nx)(a 2n (a:) + — B 2n {x))dx— 



7T 

sin(2nx)( v 2n M + t; 2n (x))(ix + p n = 

7T 



7T 

TT f 1 /" 

(7r — x)-u^(x) cos(2na;)(ia; / (7r — = sin(2nx)<ix + p n . 



2 J K ' v ' v 2n 
o o 

OTcio^a cpa3y »ce cjie^yeT cpopMyjia ()6]).TenepB HaflfleM acHMnTOTHnecKHe cpopMyjibi ^jih Bex- 

TOpOB 6HOpTOrOHajIBHOH CHCT6MBI. IIoCKOJIbKy aCHMIITOTHHeCKH Bee Co6cTBeHHBie 3HaHeHHa 

npocTBi, HMeeM v n (x) = j- Vr L^ . 3aMeTHM, hto 

7T 7T 7T 

(Vn,lM) = [ vl( x ) = 1-— / (7T-x)tt x (x) cos(2ra)<ia;-— / (-K-x)u n (x)u x (x) sm(2nx)dx+p n , 
J n J ixn J 



OTKyna nojiynaeM cpopMyny ([1]). □ 
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